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• Nineteen percent due to lack of interest • Nine percent due to lack of patient demand or lack of job satisfaction.
Fleming and Dowling found 63% were satisfied with the academic component of the orthodontic course and 54% were satisfied with the clinical component. 3 Curiously, 69% felt they were competent at orthodontic assessment and 60% were competent at managing an orthodontic emergency. Both of these were learning outcomes in the General Dental Council (GDC) document, The first five years 4 which was the current document at that time, and are still included in the recent document, Preparing for practice. 5 Ninety-six percent felt they were competent at referring appropriately and 76% felt they had the knowledge to use removable appliances. However, only 24% would correct an anterior crossbite and 15% would fit a space maintainer, suggesting that there is a disparity between knowledge and clinical application.
More recently, Jackson et al. surveyed orthodontic referral behaviour of general dentists, demonstrating 52% of dentists were correct in assessing treatment need, but only 20% of dentists selected the correct time for referral. 6 However, there is no real understanding about the barriers or facilitators of the implementation of interceptive orthodontic treatment in primary dental care.
Considering newly qualified dentists' views on their undergraduate course may help to understand current practice in
BACKGROUND
Interceptive orthodontics (IO) is a term that includes a range of interventions in the mixed dentition, which aim to prevent or reduce the severity of malocclusion in the permanent dentition. The general dental practitioner (GDP) plays a very important role in the identification and diagnosis of orthodontic problems presenting early. If intercepted and correctly managed during the mixed dentition, many malocclusions may be eliminated or reduced in severity, saving the patient from complex orthodontic treatment at a later stage. 1 The literature suggests, however, that GDPs are reluctant to implement interceptive orthodontic treatment. 2, 3 Sutton et al. looked at the self-perceived needs of general dental practitioners; 2 with regard to orthodontics, 11% perceived themselves to have a good level of knowledge, 59% thought it to be average and 30% poor. For those who felt it to be poor:
• Twenty-eight percent of them felt it was due to lack of clinical practice • Twenty-five percent due to lack of undergraduate training • Nineteen percent due to lack of postgraduate training
Objective To understand what influences the implementation of mixed dentition interceptive orthodontic treatment in primary care. Methods Postal survey of a random sample of 400 general dental practitioners in Scotland. The questionnaire assessed knowledge, beliefs and attitudes towards providing interceptive treatment in seven different clinical scenarios in order to identify variables that may explain the decision to undertake this treatment. Results One hundred and one (25%) completed questionnaires were received. Confidence to carry out the treatment plan (16%), knowledge (11%), and age (7%) all significantly predicted intention to provide interceptive treatment. Conclusions The greatest barrier to providing interceptive orthodontic care in general dental practice is practitioners' lack of self-confidence relating to the effectiveness of their chosen treatment plan.
primary care. Derringer has evaluated orthodontic teaching in dental schools across the UK and has found there to be a huge variation in content, length of course (in terms of hours) and in student assessment and examination. 7, 8 Over a decade ago, a study investigated the skills and knowledge vocational dental practitioners acquired as undergraduates in the UK. 9 Interestingly, only 58% were satisfied with the theoretical information they received in orthodontics. Only 45% felt that their practical orthodontic experience had been relevant to their current practice and only 46% felt that they would be able treat simple cases with removable appliances. Forty percent of respondents felt that their undergraduate course could have been improved by gaining greater practical experience.
Patel et al. compared the views of new vocational dental practitioners (VDPs) and their trainers, regarding how undergraduate dental education prepared them for their vocational training (VT). 10 They concluded that deficiencies should be targeted during the vocational training year. However, there are likely to be many competing demands during the VT year, and addressing any deficiency is dependent on the trainer having the necessary skills.
In order to better understand the apparent reluctance to undertake IO two established psychological theories, the theory of planned behaviour (TPB) 11, 12 and social cognitive theory (SCT), [13] [14] [15] widely used in health psychology, may help. The TPB suggests attitudes toward behaviour, peer pressure and perception of ability to perform the behaviour shape an individual's intentions and behaviours. The SCT suggests that an individual is more likely to perform a desired behaviour if they are confident (have high self-efficacy) in their ability to perform it. The study by Bonetti et al. uses the TPB in relation to dental decontamination. 16 It discusses how this theory 'predicts an individual is more likely to intend to follow best practice if they intend to do so, and that they are more likely to intend to do so if they believe that they are able to overcome likely barriers, if they think that doing so will results in consequences that they value, and if they believe that other people they respect want them to. ' SCT theory has been used in dentistry to further an understanding of the beliefs supporting intention to become a dental vocational trainer. 17 This study used the predictive measures of attitude towards becoming a trainer, attitude towards attending a trainer course and confidence in the ability to train (training self-efficacy). The psychological model of SCT provided a basis for understanding intention to become a vocational trainer.
The following study uses the TPB and SCT as frameworks to further an understanding of factors that may influence the implementation of IO in primary care.
METHODS
Data collection was by a postal survey. The development of the questionnaire was informed by a qualitative study of seven GDPs using semi-structured interviews (predictive measures) and expert consensus (outcome scenarios).
Subjects
The participants in this questionnaire study were GDPs in Scotland. Those who had a patient list with less than 10% children were excluded from this study as it was felt that they would have insufficient exposure to children requiring interceptive treatment to give valid responses as situations requiring interceptive orthodontics occur in only approximately 15 to 49% of children. [18] [19] [20] Four hundred GDPs were randomly selected from the Management, Information and Dental Accounting System (MIDAS) database, which is managed by Practitioner Services Division (PSD) of NHS National Services Scotland (NSS). Using a list of random sampling numbers, selected GDPs were sent the questionnaire with instructions on how to complete it.
Scenarios
Two orthodontists (FB and DB) constructed six picture-based scenarios of common mixed dentition developmental anomalies. The scenarios were: 1. Abnormal eruption sequence, with erupted permanent upper lateral incisors and retained deciduous upper central incisors, presenting in a 9-year-old 2. An anterior crossbite of the upper right permanent central incisor, in a 9-year-old 3. Carious lower first permanent molars, in a 10-year-old, reporting of sensitivity to cold from these teeth 4. An increased overjet, in a 10-year-old male who plays a lot of sport 5. A marked anterior open bite, in a 10-year-old who has a digit sucking habit 6. An infra-occluded lower right second deciduous molar, with fully erupted lower left second premolar, in a 13-year-old female.
One additional scenario (Scenario 7) was included that did not require any active intervention. It presented a 5-year-old in the primary dentition, with an anterior open bite, with no history of digit sucking. Each scenario comprised of a photograph illustrating the malocclusion and two or three sentences describing the condition. Scenario 1 was as follows:
'This 9-year-old presents to your practice for a routine check-up. The upper right central incisor is in cross bite, but the patient is unaware of this. '
Questions
A range of 22 behaviours were identified as possible responses to each scenario ( Table 1) . The following questions were asked in relation to these 22 behaviours:
'Which procedures would you carry out in your practice for this patient?' 'Which procedures do you think should ideally be carried out for this patient?' For each scenario there were then a further six questions, shown in Table 2 , related to attitude and self-efficacy, which were answered using a 1 to 10 Likert scale, with 1 = not at all and 10 = extremely.
At the end of the questionnaire were a final six questions, shown in Table 3 , related to global attitude and self-efficacy, which again were answered using a 1 to 10 Likert scale, with 1 = not at all and 10 = extremely.
Questionnaires were initially posted on the 4 June 2010, with a reminder questionnaire sent by post on the 25 June 2010, followed by a postcard reminder on the 19 July 2010.
Outcome measure
A consensus expert opinion was used to develop the scoring system for a behaviour intention score. Behaviours selected by the subject that were correct had a single mark allocated. Behaviours that were not correct, but caused no harm, were assigned no marks. Negative marking was used on answers to questions where providing the behaviour would have been harmful to the patient. Lastly, key behaviours were identified for each scenario and additional weighting applied to these. The behaviour intention score was then converted to a percentage.
The outcome measure (dependent variable) was the intention to provide the correct behaviour as measured by the behaviour intention score.
Predictive measures
Predictive measures (independent variables) were created for each scenario for selfefficacy, attitude and knowledge.
Self-efficacy
Self-efficacy was assessed in two ways, scenario specific and globally. Scenario specific self-efficacy focused on the confidence in designing the plan ('selfefficacy design'), confidence in carrying out the plan ('self-efficacy carry out'), and confidence in giving the correct answer ('self-efficacy answers'). These were totalled to give the selfefficacy indirect score.
The global self-efficacy questions (Table 3 ) were also used as predictive measures ('selfefficacy global design', 'self-efficacy global carry out' and 'self-efficacy uncooperative child'). These were also totalled to give the self-efficacy global score.
Attitude
Attitude was also assessed in two ways, scenario specific and globally. Scenario specific attitude focused on effectiveness of the chosen plan ('attitude effect') the importance of interceptive orthodontics for this patient ('attitude important') and how likely the patient would be worse off if nothing was done ('attitude risk'). These were totalled to give the attitude indirect score.
The global attitude questions (Table 3) were also used as predictive measures ('attitude global effect', 'attitude global important' and 'attitude global worse off').
Knowledge
Knowledge was assessed from the question 'Which procedures do you think should ideally be carried out for this patient?' for the 22 behaviours for each scenario. The responses were compared to the consensus expert opinion. A single mark was allocated to each correct response.
Demographics
Subject gender and age were included as predictive measures.
Sample size
A power analysis indicated that a minimum sample of 146 GDPs was required to detect a medium effect size of 0.15 in a regression equation with six predictors with alpha = 0.05, power = 0.95.
Recent studies with GDPs suggest a wide variety of response rates, from 41 to 83%, [21] [22] [23] [24] [25] and a 40% response rate was anticipated. Therefore, it was decided to use a sample of 400 GDPs.
Analysis plan
Following the return of completed questionnaires, the data was entered into SPSS v 19 (IBM SPSS Statistics for Windows, Version 19.0, IBM Corp. Released 2010). Data set cleaning was performed, including substituting any missing items with the mean of the measure (if two or fewer items from that measure were missing). Data was examined for normal distribution and no outliers were found.
For each predictive measure Cronbach's alpha was calculated to assess internal reliability. Items were removed from further analysis if they negatively impacted on the Cronbach's alpha.
Relationships between predictive measures and outcome measure were examined using correlation and regression analysis.
Ethical approval
Advice was sought from the East of Scotland Research Ethics Service before undertaking the study regarding the need for ethical review and they confirmed ethical approval was not necessary for this project.
RESULTS
A total of 118 questionnaires were returned: 101 completed, 6 where the GDP had either retired or didn't complete it; and 11 marked 'gone away' by Royal Mail.
Of the 101 completed questionnaires, one participant completed the entire questionnaire apart from the demographics, but it was decided to still include their responses. From the available data for demographics (n = 100) the sample consisted of 66 males and 34 females, with an age range of 24 to 74 years, mean 43.2 years. Ninety-two subjects worked in the general dental services, with seven based in the community services and one in a mixed post. Fifty-two had completed vocational training and 48 had not.
Internal consistency
The internal reliability analysis results suggested that only three scenarios be retained in the analyses, Scenarios two, five and six. All variables were recalculated to include data from only these three scenarios.
Behavioural intention score
The results of the correlation analysis are presented in Table 4 . Both 'self-efficacy global design', and 'self-efficacy global carry out, ' resulted in identical values. Consulting the correlation table showed these had a high correlation to each other (high bivariate correlation), therefore only one of these was included in further analysis.
An exploratory stepwise multiple regression analysis was performed inputting the following predictive measures: 'selfefficacy indirect,' 'self-efficacy global,' 'attitude global, ' 'knowledge, ' and 'age. ' The How important do you think it is to carry out any interceptive orthodontics in primary care?
In general, how likely is it that patients would be worse off if you did not carry out any interceptive treatment? adjusted R square was 0.33(p <0.0005). Significant variables are shown in Table 5 .
Following this, the individual predictive measures that made up 'self-efficacy global,' and which were significant from the correlation, were input in a second regression. This was to try and identify which particular aspect of global selfefficacy was helping to drive the intention of behaviour. Therefore, 'self-efficacy global carry-out' and 'self-efficacy uncooperative child' were used, along with knowledge and age. From this second regression the results were adjusted R square was 0.34 (p <0.0005). Significant variables are shown in Table 6 .
The results suggest that three variables: global self-efficacy regarding carrying out the treatment, knowledge, and age account for 34% of the variance of the behaviour intention score. The self-efficacy component accounts for approximately 16% of the variance, 11% knowledge and 7% age .
DISCUSSION
The results of this study were in line with theory expectations that confidence is the key factor influencing behaviour. The less confident dentists were the less likely they were to implement IO treatment. The exact reason they lack confidence is not clear from this data. Anecdotal evidence suggests it may be related to a lack of experience in carrying out IO procedures, or a reluctance to carry out procedures on children.
Over the past decade there has been a reduction in the requirement of level of knowledge and skills in the field of orthodontics needed to graduate, as defined by the GDC. 4, 5 Perhaps older dentists are better equipped to deal with these scenarios, gaining experience in dealing with these IO scenarios from an early stage in their careers. This explains the finding of confidence, knowledge and age. Having identified these three variables and explored reasons why they might be driving GDPs decision making, it would appear that they are closely linked.
There was a low Cronbach's alpha for the overall behaviour intention score when all of the scenarios were included, and therefore only three scenarios were used for further data analysis (scenarios two, five and six). The excluded scenarios may have had a degree of ambiguity so that the GDPs did not make consistent decisions. However, the three remaining scenarios covered a range of IO treatments and still provide the breadth of data to draw generalisable conclusions.
In order to have avoided this, more extensive piloting of the questionnaire could have been undertaken to reduce any ambiguity in the scenarios. Another explanation for the lack of internal consistency is GDPs consider IO as discrete individual tasks, with no overriding theme; therefore there is indeed little internal consistency in decision making in this area.
Multiple factors influence behaviour, for example religion and socioeconomic status. These were intentionally not investigated in this questionnaire, as they are not possible to change. In view of this, it was reasonable to have been able to account for up to 34% of the variance associated with the behaviour intention score.
There was the relatively low response rate in the study. The timing of the postal survey overlapped with the start of school holidays, which may have had a negative impact. The list of addresses from MIDAS may not have been as up to date as it could be, explaining why approximately 20% of the GDPs failed to return the questionnaire having moved. Nevertheless, the sample demographics, in terms of age and gender, match those of GDPs in Scotland 26 indicating that a representative sample was obtained and therefore the low response rate should not have influenced the generalisability of our results.
This study has successfully furthered an understanding of the implementation of 29 This study did not explore all these varied domains, but was still able to account for 34% of the variance. Although knowledge accounted for 11% of the variance it is unlikely that targeting knowledge in an intervention would in itself lead to behaviour change.
The next step therefore is to design an intervention aimed at encouraging GDPs to provide IO in primary care, by increasing their self-efficacy associated with carrying out their treatment plans and improving their knowledge in the field on IO. From the literature it can be seen that designing a complex intervention to change behaviour is difficult. Disseminating printed educational material is ineffective at changing practice and changing behaviour can be challenging. Various psychological theories have been developed to explain behaviour and ways to change behaviour. Self-efficacy seems to play an important role in changing behaviour and can be increased through targeted training involving modelling. There will be the challenge of how to assess the effectiveness of the intervention, particularly as this may not be possible within the constraints of the NHS. This investigation will be a cluster randomised controlled trial testing a range of interventions designed to increase the confidence and knowledge of GDPs surrounding the provision of interceptive orthodontic in primary dental care. It is currently under development.
CONCLUSIONS
From this research it would appear that: 1. The biggest barrier to providing interceptive orthodontic care in general dental practice is confidence relating to how effectively the plan can be carried out for the patient and this explains 16% of the variance 2. Lack of knowledge also acts as a barrier, accounting for a further 11%, with age (youth) explaining a further 7%.
Further research is planned to investigate how to improve the provision of interceptive orthodontic care in general dental practice by means of a cluster randomised controlled trial.
